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Analysis of Pharmaceuticals in Municipal Drinking Water by Gas Chromatography-Time-of-Flight Mass Spectrometry (GC-TOFMS)
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An increasing amount of pharmaceutical products are winding up in the nation’s drinking water supply. Both municipal and well water
samples have displayed the presence of pharmaceuticals ranging from over the counter (OTC) pain medications to products prescribed for
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For this initial study, a sample of tap water spiked with pharmaceutical products was analyzed by GC-TOFMS on the LECO Pegasus o ) Figure 14. Example of speciral deconvolution for the idenfification of two unresolved components in the

show that these analytes could be successfully detected. Two OTC medications (Ibuprofen and Acetaminophen), a prescribed
antidepressant (Sertraline), a prescribed sleep aid (Zolpidem), and a prescribed cholesterol lowering medication (Lovastatin) were spiked into
the water sample.

spiked water sample.

Observations
Figure 14 shows an example of spectral deconvolution observed in the analysis of the spiked water
sample. The TIC (red) appears to show the presence of a single chromatographic peak. However,
by plotting the extracted unique ions (m/z 105 and 109) which have been determined by the
Deconvolution algorithm of the ChromaTOF software, it is clear that there are in fact two analytes
present. The stacked spectra on either side of the chromatogram represent the two overlapping
analytes. The Caliper (raw) spectra show all ions present at the peak apex. Note the presence of
m/z 105 and 109 in the Caliper spectra for each analyte. As aresult of the overlap between the two

Each pill was ground using a mortar and pestle and added to 20 mL of tap water. The spiked water was placed in an ultrasonic bath for 15
minutes to aid in extracting the active ingredients. After sonication, the non-soluble portion was removed using a 0.45 um Nylon filter disk.
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Figure 13. Caliper (raw), Peak True (deconvoluted), and
library hit spectra for Lovastatin.

Figure 12. Caliper (raw), Peak True (deconvoluted), and
library hit spectra for Zolpidem.

Figure 11. Caliper (raw), Peak True (deconvoluted), and
library hit spectra for Sertraline.

Figure 10. Caliper (raw), Peak True (deconvoluted), and
library hit spectra for Acetaminophen.

Figure 9. Caliper (raw), Peak True (deconvoluted), and
library hit spectra for Ibuprofen.

Figure 8. Caliper (raw), Peak True (deconvoluted), and
library hit spectra for benzaldehyde.




